Objective: minor salivary gland biopsy is one of the objective tests used in the diagnosis of Sjögren syndrome. The aim of our study was to compare the clinical and laboratory data of primary and secondary Sjögren syndrome cases with a lymphocyte score 3 and 4 in the minor salivary gland biopsy.
InTRODUCTIOn
Sjögren Syndrome (SS) is a chronic, autoimmune disorder characterized by lymphocytic infiltration of all exocrine glands. The salivary glands are especially involved. Lymphocytic infiltration disrupts the functions of the glandular epithelium and causes dry mouth (xerostomia) and dry eye (xerophthalmia) symptoms (1) . The exocrinopathy is called primary SS if a concomitant autoimmune disease is absent, while cases where the exocrinopathy findings are observed together with any autoimmune disease (most commonly rheumatoid arthritis, systemic lupus erythematosus and systemic sclerosis) are named secondary SS (2) . SS is reported to be the most common autoimmune disorder that is seen together with an autoimmune disease (3).
SS is one of the most common autoimmune diseases and affects approximately 1-3% of the general population. It is estimated that about half of the patients have never been diagnosed (2) . It can be seen in all age groups but is most common in the 4th and 5th decades. It is significantly more common in females. (F/m: 9/1) (4). Although the pathogenesis of SS is not fully understood, genetic disposition as well as environmental factors such as infections, hormones and vitamins are thought to play a role (2).
Various classification criteria including the combination of clinical findings, serologic tests and histopathological findings in the minor salivary glands are used for SS diagnosis. There is no accepted gold standard test for the diagnosis.
minor salivary gland biopsy (mSGB) is one of the objective tests used in SS diagnosis. mSGB has been included in almost all classification criteria after identification of lymphocytic infiltration of the salivary glands by Chisholm and mason in 1968. In that study, it was found that the presence of one lymphocytic focus at a minimum in every biopsy area of 4 mm 2 was a characteristic finding of SS (5) . The importance of mSGB has increased with the publication of the American european Consensus criteria in 2002. These criteria include the presence of at least one of the serological autoantibody (Anti-ro or Anti-La) and characteristic mSGB findings in addition to subjective signs and symptoms of dry mouth and eye as a condition for diagnosis (6) . Studies questioning the place of mSGB in the diagnosis and its reliability have also been published (7) . There are few studies on the correlation between clinical and pathological findings in order to better identify biopsy indications. Some previous studies have been conducted by grouping lymphocyte score (LS) 1-2 and LS 3-4 cases (7, 8) .
The aim of our study was to evaluate mSGB findings in patients with a preliminary SS clinical diagnosis, to compare the clinical and laboratory findings of the cases found to be mSGB LS 3 and 4 in primary and secondary SS, and to evaluate whether the two groups are similar in terms of clinical and laboratory findings.
MATeRIAL and MeTHOD
A total of 2346 mSGBs referred to the ege university medical Faculty Pathology Department with a preliminary diagnosis of SS during seven consecutive years were retrospectively evaluated.
We included in the study the 367 patients for whom we could access the clinical and laboratory data of the 891 cases diagnosed with primary or secondary SS, and who had LS 3 or 4 in the mSGB. These patients were first divided into 2 groups as primary and secondary SS. Both groups were divided within themselves into subclasses as LS 3 and 4. The cases were compared in terms of dry mouth and eye symptoms, Schirmer test results, anti-ro and Anti-La, rheumatoid Factor (rF), and Antinuclear Antibody (ANA) positivity.
The mSGBs were histologically graded as recommended by Chisholm (5) . Accordingly, the biopsy material needed to have a minimum size of 4 mm 2 and contain a minimum of 4 assessable salivary gland lobes to be accepted as adequate. A cluster of cells with at least 50 lymphocytes was called a focus. Biopsies showing mild and dispersed lymphocytic infiltration were identified as LS 1, biopsies with moderate infiltration but without clusters of at least 50 lymphocytes as LS 2, biopsies containing one focus as LS 3 and biopsies containing more than one focus as LS 4.
The SPSS 15.0 package software program was used for statistical analysis. Descriptive frequency tables and means were used for basic statistical analysis. Chi-square analysis was used to evaluate the significance of the difference between the ratios and logistic regression analysis was performed adjusting for the significant results of the Chisquare test. A p value of <0.05 was considered statistically significant.
ReSULTS
We retrospectively evaluated a total of 2346 mSGBs referred with a preliminary diagnosis of SS. The distributions of these biopsies according to Chisholm scoring are presented in Table I .
There were 367 cases for whom we could access the clinical data among the 891 cases diagnosed with SS with LS 3 or 4, and this group consisted of 341 (93%) females and 26 (7%) males with a mean age of 52.8 years.
The diagnosis was primary SS in 278 cases (75.7%) and secondary SS in 89 (24.3%) cases. Accompanying diseases in cases with secondary SS are shown in Table II .
There was no difference between the LS 3 and 4 cases regarding symptoms of dry mouth and Schirmer test results but Anti-ro and ANA positivity was statistically significantly higher in cases with LS 4 (p= 0.025 and p=0.001). ANA positive patients were 2.5 fold more likely to The Anti-ro test results were also found to be statistically significant higher in secondary SS patients with LS 4 (p= 0.048). reported that the correlation of anti-ro and anti-La antibodies increases with a positive biopsy when only LS 4 cases are accepted as a positive biopsy and that the biopsy score was found to be high (LS 4) in patients with both sicca symptom and positive antibodies (7). Vitali et al. reported that when the presence of a minimum of one lymphocytic focus (LS 3) in mSGB was considered to be positive for SS diagnosis, a sensitivity of 83.5% and specificity of 81.8% were found, and when a minimum of two lymphocytic foci (LS 4) was considered to be positive, the specificity increased (96.1%), and the sensitivity decreased (68.3%) (17) .
In our study, the LS 3 and LS 4 groups were similar as regards dry mouth and eye symptoms and Schirmer test results but Anti-ro and ANA positivity were significantly higher in primary SS cases with LS 4. Anti-La positivity was higher in cases with LS 4 but the difference was not statistically significant. We believe that part (at least at a level that will create a statistically significant difference) of the cases with LS 4 on mSGB consist of cases whose SS findings have been relatively established and the autoantibody levels are therefore found to be higher. The diagnostic reliability of accepting cases with LS 3 but no antibody positivity as SS can only be determined with large series and long-term clinical follow-up.
We also found that LS of 3 or 4 in mSGB without dry mouth in 12.7% of the cases diagnosed with primary or secondary SS. One should therefore keep in mind that mSGB can be positive even in the absence of dry mouth in patients suspected of suffering from SS.
They believed that this could be due to various reasons including trauma as in habitual lip biting, subclinical infections and the early period of the disease (10).
Certain authors have questioned the contribution of mSGB to SS diagnosis and its necessity, considering that it is an invasive method that can produce false negative and false positive results (7) . However, mSGB continues to be used in SS diagnosis as it is included in the American european Consensus criteria and has been reported to be helpful in the diagnosis in certain patient groups with non-specific clinical findings, extraglandular involvement, autoantibody negativity or during the early period of the disease (8) . mSGB is also used during the evaluation of SS cases at our center.
Caporali et al. found the ratio of biopsies with at least one lymphoid focus to be 24.5% in their study including 435 patients (11) . The ratio of the biopsies with a focus score of ≥ 1 was found to be 42.7% among 120 biopsies in another study conducted by morbini et al. (12) . The ratio of the biopsies that were LS 3 or 4 was 38% in our study. We believe that this variability in the levels of LS (3 or 4) that may be used as a positive finding for SS could be related to the various approaches to the mSGB indication.
SS is a significant disease that is more commonly seen in females (F/m: 9/1) and in the 4th and 5th decades (4, 9, 11, 13) . Females made up 93% of the cases in our study and the mean age was 53 years.
The primary disease was found to be rheumatoid arthritis (rA) in approximately half of our cases with secondary SS. The other two most common diseases were systemic lupus erythematosus (SLe) and progressive systemic sclerosis. The most common diseases accompanying secondary SS are reported as rA and SLe in the literature (14) . No significant difference in terms of clinical findings was found between the LS 3 and LS 4 patient groups in our study while the Anti-ro autoantibody was statistically significantly higher in LS 4 cases with secondary SS.
Daniels et al. found Anti-ro/La, rF and ANA test results to be significantly higher in mSGB LS 3-4 cases when they evaluated 1726 patients (15). Carubbi et al. found no significant difference in terms of dry mouth, dry eye symptoms, ANA and rF positivity, and anti-La in their 794 patients they had divided into two groups as LS 1-2 and LS 3-4. However, Anti-ro antibody was found to be significantly higher in their grade 3-4 cases (8) . All of the cases with a Chisholm score of 3 or 4 had been diagnosed with SS and the Chisholm score was found to be related to ANA, rF, and Anti-ro/La positivity in the study conducted
